Lactational means of somatic cell score from sample days of primiparous DHI cows were analyzed to compare dairy records processing centers for data properties, to examine effects of age at calving and month of calving on somatic cell score, and to calculate preliminary I T A of sires for somatic cell scores. Five processing centers contributed data but differed substantially with respect to availability of records in progress, DIM on last sample day, and length of time that data were submitted. Highest lactational means of somatic cell score tended to be in short lactations for young cows but in long lactations for older cows. Regions of the country differed substant i d y for effect of month o f calving on lactational means of somatic cell score, but lactational means of somatic cell scores increased with age at calving for all dairy records processing centers. Standardized yields of milk, fat, and protein were included as multiple traits w i t h somatic cell score for analysis, Heritability of somatic cell score was .08 to .I6 for individual processing centers and .10 across processing centers. Phenotypic correlations of somatic cell score with yield traits were negative, but genetic 
correlations were positive. Selection for decreased somatic cell score on a national basis should be possible and would seem advisable to decrease mastitis infections. Response may be slow, however, because of antagonistic genetic relationships with the yield traits, which have great economic importance. (Key words: somatic cells, mastitis, g e netic evaluation) Abbreviation key: DIMLS = DIM at last sample day, DRPC = D a i r y Records Proces-
INTRODUCTION
Mastitis is the most costly disease for commercial dairy production, causing yearly losses exceeding $2 billion, mostly because of decreased milk yield from infected cows (14). Much of the variation €or mastitis is associated with environment, but genetic variation also exists (26). Heritabilities for measures of clinical mastitis are low (7, 26). Inexpensive and easy means of routinely recording infections are needed.
As an indicator trait for mastitis, SCC of milk has several desirable attributes as a trait for selection. Heritability of SCC is higher than direct measures of mastitis (3, SCC reflects subclinical infections, and genetic correlations between SCC and mastitis are moderately high (4, 7). Furthermore, SCC is routinely recorded on a monthly basis for more than 3 million DHI cows in 39,000 US herds (6). Estimates of heritability for SCC have been from .05 to .29 (2, 3, 7, 10, 15, 16, 20) , and SCC is unfavorably correlated with milk yield, especially for first parity (2, 7, 10, 15,
Despite low heritability and unfavorable genetic relationships with yield, Strandberg and Shook (21) determined that selection to lessen the increase of mastitis accompanying selection for yield is economically justified. From simulation, increase of mastitis as a correlated response was reduced by 20%, whereas only 1 to 2% of genetic gain for milk yield was sacrificed.
Concern remains regarding the wisdom of selection for lower SCC. Phenotypically high SCC suggests poor udder health, but it has not been demonstrated that genetically lowered SCC will necessarily result in decreased fK quency of mastitis infections. Grootenhuis (9) reported, however, that heifers with low SCC had older half sisters with lower SCC and lower rates of infection than half sisters of heifers with high SCC.
Genetic evaluations of sires for SCC have been calculated from data of individual states or regions of the US, but a national analysis has yet to be attempted. preliminary results of research with SCC on a national basis is needed before experiments can be designed to determine actual responses to selection and before formal genetic evaluations are
Objectives of this study were 1) to compare properties of SCC data contributed by individual dairy records processing centers (DRPC), 2) to examine differences among DRPC for effects of age at calving and month of calving, and 3) to obtain preliminary FTA of sires for SCC from national DHI data.
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MATERIALS AND METHODS
Lactational DHI records of milk, fat, and protein were obtained from the Animal Improvement Programs Laboratory, USDA, for all lactations with SCC data. Yields were standardized (3056 lactation, twice daily milking, mature equivalent), and SCC from sample days had been transformed to the log2 scale recommended by National Cooperative DHI (1, 18).
Somatic cell scores (SCS) range from 0 to 9.
Data received from DRPC were simple means of sample day SCS and were considered to be lactational SCS (LSCS). Previous studies (16, 25) compared arithmetic means of SCS from sample days to other measures such as geometric mean, harmonic mean, median, and various weighted means; however, differences among these measures were small, and correlations with LSCS were greater than . 95 Each DRPC was analyzed separately for genetic effects because of the numerous differences of data that have been discussed. Only first lactations were analyzed genetically to avoid bias from culling for mastitis (12). First lactations for cows that were more than 34 mo for age at calving were discarded.
Components of (co)variance and PTA of sires were from the multiple-trait REML program of VanRaden (23). Four dependent variables were LSCSA and milk, fat, and protein yields. Independent variables were fixed effect of herd-year-season (absorbed) and random effect of sire. Seasons were January to April, May to August, and September to December, and three cows were required per herd-yearseason. Sires were required to have at least 25 daughters, and relationships among ancestors (sires and maternal grandsires) were included. Convergence was declared when all genetic variances changed no more than .001 times current value and when genetic correlations changed no more than .001 (23). .
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In addition to separate genetic analyses for DRPC, a "national" analysis was performed that included records from all five D W . Sires were required to have 25 daughters from at least one DRPC. Table 4 has number of cows, sires, and herd-year seasons for all g s netic analyses, and Table 5 has the contrihtion of individual DRPC to the analysis that included all DRPC. Table 6 has unadjusted means of LSCS for age groups at calving by DRPC, and Table 7 has their respective standard deviations. Data were those remaining (671,314 records) after all preliminary edits and removal of RIP from Raleigh. Obviously, LSCS tended to increase with age at calving. Within DRPC, standard deviations also increased with age at calving and with mean LSCS (Table 7) . Raleigh had lowest but most variable LSCS, whereas Cornell had highest LSCS. Agri-Tech had least variance of LSCS, which may suggest less mastitis among cows from that DRPC. Yield traits were highest for records from Agri-Tech and lowest from Raleigh (Table 12) , but variation of yield traits was similar across DRPC. Table 9 has tests of significance for effects of month of calving, age group at calving, and age class at calving nested within age group on LSCS for each DRFC. Once again, effect of age group at calving was significant (P c .01) in all cases. Month of calving also affected LSCS (P c .01) for each DRFC. Specific age classes at calving nested within age groups were usually significant (P c .05); those not significant were for the younger age groups (less than 37 mo) with one exception.
RESULTS AND DSCUSSION
Least squares solutions for effect of month of calving are in Table 10 . Estimates for Corne11 and Pennsylvania were similw, LSCS was lowest for cows calving in January and February, rising until midsummer, decreasing for September and October calvings, and then increasing to highest LSCS in December. For Raleigh, LSCS was lowest for cows calving in early winter and highest for cows calving in early summer. Apparently, SCS was highest during the hot and humid months of July and August. Cows calving during winter had highest LSCS for Wisconsin, but LSCS were highest for Agri-Tech when cows calved in spring and early summer. Climatic factors may explain most monthly fluctuations.
Smoothed estimates for age at calving (combined effects of age group and age class nested within age group at calving) are in Table 11 , and LSCS increased with age at calving for all DRPC in agreement with previous research (8, 11.19) . The only exception to this was for heifers calving at very young ages (18 to 21 mo), and they often had higher LSCS than heifers calving at 22, 23, or 24 mo.
Genetic Analysis
Means of st anyields and LSCSA for records used for genetic analyses are in Table 12 . Means for LSCSA are higher than for LSCS in Table 6 for first lactations (age groups 1 and 2) because of preadjustment for age at calving. Yield traits were again highest for Agri-Tech and lowest for Raleigh. Table 13 has estimates of error and sire variances, heritability, and approximate standard errors of heritability for LSCSA. Error and sire variances and heritability were lower for Agri-Tech than for other DRPC. Perhaps mastitis was more rigorously controlled for herds with records processed at Agri-Tech than for others. Wade and Van Vleck (24) also found a smaller heritability for fat percentage Moderately low heritability for LSCSA suggests that selection for decreased LSCS should be possible, but genetic response may be slow. Heritabilities for yield traits from the multipletrait analyses are in Table 14 . Estimates were from 2 0 to .32 for milk, .21 to .25 for fat, and 2 0 to .28 for protein, in agreement with estimates from the literature (2, 15, 20) .
Phenotypic and Genetlc Conelatlons
Correlations between LSCSA and yield traits am in Table 15 
PTA for Slm
Mean, standard deviations, and maximum and minimum for PTA of LSCSA for shes are in Table 16 . Largest range of I T A for a single DRPC was 1.25 (-.52 to .73) for Pennsylvania, which also had the highest estimate of heritability for LSCSA. For the analysis with cows from all DRPC, the range of PTA was 1.06 (-SO to .56). The 100 sires with highest PTA for LSCSA were all above .17, and the 100 sires with lowest PTA for UCSA were all below -.18. Figure 1 shows that the distribution of PTA for LSCSA from the analysis with cows from all DRPC was approximately normal. Because LSCSA was m a log2 scale, each unit of LSCSA represented a doubling of SCC.
To interpret these results, let D be the positive difference between PTA of two bulls. Then 2D is the expected ratio of geometric mean of SCC for daughters of the high bull to geometric mean for the low bull in the same environment. For example, if I T A of two bulls are .3 and -.25, then D is .55. The geometric mean scc for the high bull is 1.46 (255) times the geometric mean SCC for the low bull in any given environment.
CONCLUSONS
Heritability of UCSA was moderately low (.lo) and ranged from .08 to .16 for data from individual DRPC. Genetic correlations of LSCSA and yield traits were small, yet positive; there.fore, some selection intensity for yield traits must be sacrificed to accommodate SCS m selection programs. Genetic correlation with LSCSA was higher for protein than fat yield, and protein yield is currently gaining popularity for selection. Some degree of selection to limit the correlated increase of SCS 
